This study aims to produce science teaching materials products and related devices such as Learning Implementation Plans (RPP), Student Activity Sheets (LKS), and Test Sheets that are valid, practical, and effective to improve critical thinking of elementary school students. This research was carried out using the 4-D model of Thiagarajan et al., Namely the stage of defining, designing, developing, disseminating and testing in the fifth grade of Dukuhtunggal State Elementary School, Duduklor State Elementary School, Margoanyar Lamongan State Elementary School year 2018/2019 teaching with One-Group Pretest-Posttest Design. The data analysis technique uses quantitative and qualitative descriptive analysis techniques. The results showed: 1) valid, according to the assessment of the three validators with valid categories, 2) practical, according to the assessment of the two observers seen from the activity of students increasing at each meeting and the implementation of RPP, 3) effective, seen from the significant differences between the results of the pretest and posttest tests were students 'critical thinking and the students' positive responses. Based on the results of data analysis, it can be concluded that the development of scienceoriented teaching materials scientific approach is valid, practical, and effective to improve critical thinking of elementary school students.
I. INTRODUCTION
Science in terms can be interpreted as knowledge that includes a variety of natural knowledge. This means that science has an objective and rational nature. In line with the opinion of Djojosoediro (2010: 11) in general, the nature of science has three components, including scientific processes, scientific results, and scientific attitudes. Scientific processes include principles, concepts, laws, and theories. In this activity a high thinking process is needed in order to get new knowledge and experiences that are interesting for students.
According to Rofiah (2013) , it shows the importance of thinking learning, namely: (1) thinking is needed as a way to develop perceptions and attitudes that support the creation of a class condition that is good for learning activities; (2) the thought process is needed as a way to acquire and integrate knowledge; (3) the thought process is needed to broaden knowledge; (4) actualize the meaningfulness of knowledge; (5) needed as a way to develop useful thinking behavior. With science education students will be guided to think critically, solve problems, and make decisions that can improve the quality of their lives towards a scientifically learned society.
The development of students' critical thinking skills which is very important should receive more attention in the learning process. Based on experience in the field and analysis from several sources, the inappropriate selection of models, methods and approaches has an impact on the low level of thinking skills of students. Afrizon (2012) states, high-level thinking skills are shown through several aspects, including the ability to think critically, creatively, and be able to solve a problem.
Critical thinking ability must be taught first because it relates to the analysis and evaluation of data, in line with the opinion of Hake (2008) : "Science teachers are generally more at ease with critical thinking because it is closely related to analysis and evaluation of data" Critical thinking ability is the ability of students to make an idea. The ability to think critically is a competency needed in the lives of students (Fahim, 2012 ). Fatimawati's research (2014 shows that the implementation of critical thinking frameworks is able to build solving life problems and effectively improve the discipline of teachers and students. If the better the orientation of critical thinking skills, the students will be able to overcome various problems in daily life. Considering that critical thinking ISSN 2250-3153 http://dx.doi.org/10.29322/IJSRP.9.06.2019.p90115 www.ijsrp.org skills need to be taught because it is not a result obtained from generation to generation, schools should be able to create an interactive learning environment that involves students actively in learning so that they are accustomed to and trained in critical thinking, one of them by means of selection appropriate learning model or approach (Fisher, 2002) . However, in reality based on the results of observations and interviews conducted by researchers at the Dukuhtunggal State Elementary School, at Duduklor State Elementary School, and Margoanyar Lamongan State Elementary School it is known that the critical thinking skills of class V students have not been fully trained and taught. This is also evident from the low level of activeness, participation and role of students in the learning process, especially when using teaching materials. Teaching materials in the 2013 Curriculum still have not implemented a scientific approach perfectly so that the development of teaching materials is needed to support the material to be taught. If the teacher is able to develop teaching materials that will be used correctly when learning, the achievement of learning objectives will be achieved well, but the reality in the field is the lack of understanding of teachers in implementing learning in accordance with teaching materials that are used to influence student learning success and student understanding. This is evidenced by the value that is still below the KKM, most students get a value less than the standard compote specified, especially on electric and magnetic material.
In improving students' critical thinking and learning capacity, it is necessary to develop 2013 curriculum teaching materials by adjusting the steps of the scientific approach to learning in honing high-level thinking skills (Erten, 2013) . Because the learning approach provides opportunities for students and helps students gain an understanding of the scientific method to develop a critical thinking ability, self-regulation, and understanding of a specific topic is to use a scientific approach (Machin, 2014) . By using this scientific approach, it is expected to grow critical thinking skills to understand the problems that exist in the environment around students, so that they are more sensitive to changes in the environment and can determine actions that are in accordance with the norm to address these environmental changes.
In the scientific approach to Curriculum 2013, one of the criteria is to inspire and encourage students to think critically, analytically, and precisely as a way of identifying, understanding / interpreting, solving a problem, and applying material to learning (Kemendikbud, 2013) . The application of learning using a scientific approach allows students to obtain various important values in the learning process. In the scientific approach includes several activities, among others: observing, asking (questioning), reasoning (associating), experimenting (communicating), and communicating (networking), so that in carrying out some of these activities needed the help of teachers as facilitators, but the teacher in helping / guiding is increasingly minimal due to the higher class of students and the maturing age of the students' thinking. These student activities can be realized in the learning process through the use of science-oriented teaching materials in the scientific approach.
Some topics can be taught in science learning, one of which is electrical and magnetic material. In the 2013 curriculum this material has not implemented the steps of the activities carried out on the scientific approach so that it is necessary to develop teaching materials to facilitate it all. Given this material is one of the complex material for students. Understanding of electrical and magnetic material is not enough just to read the material description, but it is necessary to conduct investigative or experimental activities so that students' understanding of the material becomes more profound. Electrical and magnetic material in the fifth grade elementary school according to the 2013 curriculum includes recognizing energy sources, grouping objects including conductors and electrical insulation, assembling simple series and parallel electrical circuits, changing the shape of electrical energy into other energy and magnetism.
According to Muakhirin (2014) Three components of science learning in the Elementary School Science curriculum, namely: 1) Science learning brings intellectual growth and development of students. 2) Science learning in experimental activities must involve students. 3) Science is what brings about the formation of scientific attitudes, science skills, mastering the basic patterns of science knowledge, and stimulating the growth of a critical and rational attitude towards students in elementary school. Based on these components, the scientific approach oriented teaching materials are arranged to facilitate learning activities in the material of electric and magnetic energy. Students guided by scientific approach-oriented teaching materials can think critically from the activity of observing electricity sources, classifying objects of conductors and insulators, trying to make simple electrical circuits, trying to make a simple compass and trying to make electromagnetic.
The purpose of this study is to produce scientific approach oriented science materials that are appropriate (valid, practical and effective) and can improve critical thinking of elementary school students.
II. METHODS
This type of research uses the Four D Models development method, namely define, design, develop and disseminate. The aim of this study is the TGT game card with material for growth and development. With define stages consist of needs analysis, student analysis, task analysis, and concept analysis. The design phase consists of determining learning objectives, preparing tests, selecting the media, and designing the initial learning. The develop phase consists of the development of learning tools and the validation of the quality of science-oriented science-based teaching materials along with related learning tools and the results of trial implementation. The trial was carried out using one group pretest-posttest design with 3 repetitions, namely 18 students at ISSN 2250-3153 http://dx.doi.org/10.29322/IJSRP.9.06.2019.p90115 www.ijsrp.org Dukuhtunggal State Elementary School, 21 students at Duduklor State Elementary School, and 16 students at grade 5 at Primary School Margoanyar for 5 meetings. The first meeting was used pretest to find out the initial ability of critical thinking of students before learning activities using science-oriented teaching materials scientific approach, the second to fourth meetings were used for learning activities using science-oriented science teaching materials, and the fifth meeting was used posttest to determine students' final critical thinking after following the learning activities. Research variables in this study are 1. validity of teaching materials, RPP, critical thinking tests validated by experts, 2. practicality seen from the results of observations / observations of the implementation of RPP and student activities, 3. Effectiveness seen from the results of critical thinking improvement tests students.
III. RESULTS AND DISCUSSION
The results of the development of science-oriented teaching materials science approach to improve critical thinking of elementary school students with supporting devices in classroom learning activities include: RPP and test results of students' thinking skills. Learning tools are said to be good if learning devices meet the criteria of feasibility, practicality, and effectiveness (Nieven, 1999. p.127) . The validity of the developed learning device is declared valid or invalid using an instrument in the form of a validation sheet that will be filled by expert experts in their field, also called validators to determine the shortcomings of the devices developed and whether they are suitable for use in learning activities (Yusuf, 2016) . The results of the validation of scientific approach oriented science materials developed in detail will be discussed as follows
A. Results of Device Validation
Validation of learning devices will be carried out by three Greek validators in their fields. The results obtained from the validator are used to see the level of feasibility of learning devices that have been developed before being applied in class. Devices that will be validated include learning approaches oriented to scientific approaches and related learning devices.
Validation of Scientific Oriented Learning Materials
Teaching material that will be developed leads to students' critical thinking skills with a scientific approach oriented by observing, asking, reasoning, trying, and communicating. Learning materials oriented to the scientific approach that have been developed are then given to the validator to be assessed. The results of the teaching material validation obtained from 3 validators are presented in table 1. From the results of the validation, it can be seen that the three validators provide an assessment that the teaching material in each aspect with an average of 3-4.
Validation of Learning Implementation Plans
The RPP that has been developed is then given to the validator to be assessed. The results of RPP validation obtained from 3 validators are presented in table 2. From the results of the validation it can be seen that the three validators provide an assessment that the lesson plan is in each aspect with an average of 3-4.
Validation Test for Student Critical Thinking
The students 'critical thinking test that has been developed is a descriptive question test that is used to measure students' critical thinking skills after learning activities. Test questions that have been developed are then given to the validator to be assessed in order to find out the feasibility of the question. The results of the test validation obtained from 3 validators are presented in table 3. From the results of the validation it can be seen that the three validators gave an assessment that the test questions were critical in every aspect with an average of 3.53-4.
B. Results of practicality of scientific approach oriented science materials
The results of the practicality of science-based teaching materials with scientific approach are seen from the results of the implementation of learning activities carried out and student activities during the learning activities taking place with observation by 2 observers.
Results of Implementation of Learning Activities
The results of observations on the implementation of learning activities using science-oriented science approach teaching materials that have been developed will be analyzed at each meeting described as follows: The results of observational analysis that has been done on the implementation of meeting 1 learning activities get a percentage between 83% -92%, Results Observation analysis that has been done on the implementation of meeting 2 learning activities gets a percentage between 88% -100%, and the results of the observational analysis that has been carried out on the implementation of the 3 meeting 3 learning activities get a percentage between 88% -100%. In summary, the results of observing the implementation of lesson plans for 3 weeks can be shown in Figure 
Results of Student Activity Analysis
The results of the analysis of student activities during learning activities were observed by two observers in each meeting consisting of 10 aspects with the discussion of the results of the assessment by the two observers as follows: the percentage between 83% -100%, meeting 2 gets a percentage between 88% -100%, and meeting 3 gets a percentage between 92% -100%. In summary, the results of observing student activities for 3 weeks can be displayed in Figure. The observations of student activities from meetings 1-3 if related to the criteria for implementing learning adopted (Riduwan, 2011) found that the use of teaching materials oriented to the scientific approach in the category of active www.ijsrp.org assessment in learning activities. According to Suyono (2016) regarding learning to find students who support learning related to direct discovery, teachers only encourage students to have experience and conduct experiments that allow them to think critically for themselves (Nur, 2008, p. 10) . So it can be concluded that the scientific approach oriented teaching materials developed by practical researchers are used in the learning process.
C. Effectiveness of Scientific Learning Approach Scientific Approach
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